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Executive Summary

The eighthstatewideForestPracticesWaterQuality Audit (Audit) was condated between June
andOctaber 2012 The Audit was conductetb (1) assess compliance with the 260®les

Pertaining to the Idaho Forest PracticesdN¢DAPA 20.02.01) underldaho Code38-13 (FPA

Ruleg and(2) gather data to help describe the empirical relationship between effective shade and
metrics oftree densityThe 2012audit team was comBed of representativésom the Idaho
Department of Envonmental Qualit{DEQ) and Idaho Department of Lan@i®L). Candidate

timber sales to be audited weesmdomly selected based on the followangeria:

1 Sale operationsvere conducted under the 20BPArules

1 Cutting units bordered or included at least 500 feet©@lass I(fish-bearing)stream
1 Cutting units includedtdeast5 cumulativeacres of harvestearea

1 Operations occurred drederal, private industrial, privat®nindustrialand state
ownerships

Operations represented ed€lL SupervisoryAreacontaining qualifying sales
Operations weractive or completedithin the last two harvesting seasons
Preferred operations includeslad construction or recomsttion

= =4 =

Rule Compliance

Overall,the auditeamassessed rule compliance on 43 timber sales, observed 1,946aastan
where Idaho FPA Res were applicabjeand of those observetl, 920 instances (99%) where the
rules were met or exceedé&tbompliance rates were highfor all ownerships than tleeghtaudit
averages (19842012) and exceked the 2004 compliance rate (9P@5the highest overall rate
prior t02012.The greatest rise compliance rate was observed in the privarindustrial
ownership category, increasing from 91% in 2008 to 9620 2.The individual rule with the
lowest compliance rat®0%)wasIDAPA 20.02.01030.(07.c, thestream protection zon&P2
equipmenexclusion rule.

Rule Compliance and Policy Recommendations

The DEQrecommend the followingrule and administrativehanges:

T Clarify rules 030.07.c¢c and/or 040.02.h to
SPZ road to move equipment require a varia

1 In collaboration with DEQ, enhance the capabilitaafalDL offices to inform
owners/operators of the streatassification and total maximum daily load status within
or adjacent to proposed forest practiaethe time of the notification

Pursue solutions to recreatioand grazingnduced damage to erosion control features
Continue work on revision of thexistingshade rule (030.07.e.@s described in the
2000(Hoelscher et al. 200Bnd 2004Mclntyre et al. 2007audit reports

= =4

Effective Shade-Tree Density Assessment

The audit teanmeasureanid-channel effective shade and adjacent riparesa densit during
the 2012audit as a pilot study for ass@sgthe future revised shade rule. We maasd effective

-
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shadan stream channels within or adjacent to cutting units areksoreddiameter at breast
heightfor all trees 4nches and greater in 2575-foot fixed area plots perpendicular to each
shademeasurement pointVe calculated cortations between effective shade dwe trees per
acre, relative densitfCurtis 2010) relative stockingTeply 2012) bankfull channel width and
guadratic mean diamat(Curtis and Marshall 2000We observed statistically significaatipha
< 0.05)correlations between effective shade and relative defesityelation = 0.624p-value<
0.001) relative stockindcorrelation = 0.542p-value< 0.001) and live trees ¢r acre

(correlation = 0.445y-value= 0.004) We observedtatistically insignificanf al pha O 0. 05)

correlations between effective shade and Hatlkvidth and quadratic mean diameter.

Shade Rule Assessment Recommendations

Based on the findings from this pilot studlye audit teamnecommends thiollowing to assess
the effectiveness of the futusbade rule:

1 Design a study to address the questitvhat redictions of effective shade anbserve
whenSPZtree stands are tmed to rule limits?

1 Design the study to associate cause and dffteteen cutting to the minimum allowed
by the rule and resulting changes in effective shRégplications will be needed for each
proposedharvest prescription in eaghoposedorest type.

1 Select study sites that have a 1f@@t no-cut buffer as the initial conditioftontrol plot)

similar tothe modelilg used in rule development

Ensure the fixeearea plots are large enough tolude all trees providing streashade.

Considermeasuring! | trees O 3 inches diameter

the association between effective shade and tree density.

E

vi
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1 2012 Idaho Forest Practices Water Quality Audit

The2012Audit had twocomponerd: (1) acomplianceauditoft he 2009 A Rul es
|l daho Forest Practices Act o -03 (MR PAaces.Al)2 .
and(2) collectionof datato compare miechannel effetive shade tgtreamprotection zone

(SP2 treedensity.This report contains h e  a u dfindingstaedaeodmnsnendations.

1.1 Background

The aministrative basis for the 20Edit includes the Clean Water Act, Forest Practiééater
Quality Management Pldor the State of Idah(Bauer et al. 1988)daho Nonpoint Source
Management Plan (Dailey et al. 19980nd Memorandum of Understanding Implementing the
Nonpoint Source Water Quality Pragn in the State of Idaho (DEZD08).

1.2 Purpose and Objectives

The 202 audit wasconducted to address two questiaii3:What is the rate of compliance with
the Idaho forest practices rules that pertain to water quality2aMilhat associationare
observe betweenmid-channekeffective shadandtree density in areas wieetimber harvesting
has occurred?o addessthe first questionour objectives were to identifgdividual rules that
have a bearing on watquality (Appendix A), assesmachrule asit appliesto an indivdual
timber saleand formulateecommendations for rule or administrative changes. To aithes
second questigrour objectives were to measure ralthnnel effective shadgadto count and
measure treef0 4  idiarneteebseast at heigfidBH)] in fixed-area plots adjacent to each
shademeasurement point.

2 Rule Compliance

2.1 Compliance Assessment Scope

Thea u d tomgliancecomponentvas conducteds a statewide assanent of whether tHePA
Rules(IDAPA 20.02.01)are beingmplemented andnaintained Therefore, ar
recommendations astatewide irscope We make naecommendations coneeng individual
timber sales

2.2 Compliance Assessment Methods

2.2.1 Audit Team

Theauditteam was cmprised ofrepresentativ&from the DL andDEQ. Additionally, DEQ
staffassisted thby colecting SPZ treedatawithin or adjacent to audited salér eaclsite
visit, thelDL or federalcomplian@ inspector was presetot provide background informatidout
was not involved imatingthe operationLandownes, operatorsand interested partie@gere

Pert
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invited © attendldaho Forest Owners Associatiopresentativesccasionallyjoined theaudit
team

2.2.2 Timber Sale Selection

Candidateitnber salesvereidentifiedusing the following criteria

1 Timber harvestingperations were conducted under the 2009 eerrsfthe FPA Rules
1 Cutting units within theimber sale boundary borastor includel at least00 feet ofa
Class | stream.

Cutting units incluédat least cumulativeacresof harvested area

Timber sales from each of the four ownership categories (fegerafeindustrial,
privatenonindustrial and statejvereincluded.

1 Operations represented edBt. SupervisoryAreacontaining qualifying sales

1 Operationsvereactive or completedithin the last two harvesting seasons

1 Operationsthat included road construction or reconstructi@mepreferred.

)l
)l

From thepool of imber saleshat met these criterimdividual sales to be audited were selected
based oraccessvailability andproximity to other sale$or logisticalreasos. Forty-threetimber
saleswere evaluatetbr compliancen the 2012audit (Figurel).




2012 Forest Practices Water Quality Audit

Timber Sale Ownership

100

@)
(@]
(©]

Federal (11)

Private non-industrial (10)
Private industrial (12)
State (10)

]Miles

Figure 1. Locations of timber sales audited for rule compliance during the 2012 Idaho Forest

Practices Water Quality Audit.
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2.2.3 Rule Compliance Audit Process

Upon arrival atatimber sale, thaudit team split inta compliance team aral stream teanThe
compliance team assseadompliance withapplicablerulesby conductinga qualitative
assessment based on visual observatitims $ream team measurecid-chanrel effective shade
and cruised timber ia fixed-area plot adjacend the shade measurement poirite streameam
methodsresults and ecommendations ackescribedn section 3.

The compliance team, along wiinyobservergagency forestersale administratorand other
interested individuals), toured a numigeut not all)of the cutting units within théimbersale
boundaries to inspect skid trails, roads, culverts, stream crossings, slash distributaoy,@ed

and postharvest erosiowontrol practicepresentFollowing ther inspecion, the compliance
teammetandevaluated the sale in terms of cdiapce with applicable forest practices rulds

needed, the compliance team solicited information from the obseBgrplianceratings were
discussed and analyzed with all participating members of the audit team. Ultimately, the rating of
compliance wa made by DEQ

2.2.4 Rule Compliance Data Assessment

Onceall of thetimber salevisits were completed, the finmys werecompiledfor each of the 82
individual rulesaudited(Appendix A) Compliance percentagés individual rules across all
timber salesverecalculated g dividing the number of times a rule was complied \bigtthe
total number of instaneghe rule was applicabl€ompliancerates wereassessed across
landownershigategories, rule groupand individual rules

2.3 Compliance Assessment Results

In this section, tha u d rule é@mplianceesultsare presented. The overall compliance results
are reported firsahndarethenbrokendown bylandownershiprule group, ananhdividual rule.
The section concludes with discussion of these results.

2.3.1 Overall Rule Compliance

The audit teanobserved P46instancesn which the Idaho FPA Rulesere applicablavithin
the 43 timber sales auditedf these, P©20instance®xhibited rule compliangeesulting inan
overall compliance rate 0B825%. The overall complianceates withineach ofthe four
landownershigategoreswereabove 966 (Tablel). Compared to previous audiiBauer et al.
1985 Harvey et al. 198%Hoelscher et al. 1993, Zaroban et al. 1;39@elscher tal. 2001
Mcintyre et al. 2007Zaroban and Prisock 200)@verallcompliance rates increasedremaired
relatively unchange(lable2 andFigure?2). The greatest increase in compliance rate was
observedn the privatenonindustrialbwnership category, compared to the 2008 audit results
(Zaroban and Prisock009).We observed no compliancate decreases.
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Table 1. Summary of 2012 overall rule compliance by landownership category.

Ownership Instances Complied Percent
Federal 499 495 99
Private industrial 566 562 99
Private nonindustrial 373 358 96
State 508 505 99
Overall 1,946 1,920 98

Table 2. Overall rule compliance rates by landownership category across audit years.

Audit Federal Private industrial Private nonindustrial State

1984 96 82 82 67

1988 94 95 86 97

1992 93 96 94 89

1996 100 98 95 93

2000 98 94 95 96

2004 100 99 93 99

2008 98 96 91 99

2012 99 99 96 99
100

S

o 90

(&S]

e

S

-

e ry == Federal

8 80

= =—Private industrial

% Private nonindustrial
60 T T T T T T T 1

1984 1988 1992 1996 2000 2004 2008 2012

Audit year

Figure 2. Overall compliance rates by landownership category across audit years.
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2.3.2 Compliance By Rule Group

Compliance percentages raddeetweerf4%i 100% across rule groupd able3). Compared to
2008 audit results (Zaroban and Prisock 2009), increased compliance was observed in the
general (880 to 97%), harvest and stream protectior®36 99%) and road construction8%

to 100%) rule groups. The compliance rate in the road maintenance rule group remained the
same, while the compliance rate fell 8 94%)in the chemicals rule group.

Table 3. Compliance rates by rule group.

IDAPA 20.02.01

Rule Group Description Instances Complied Percent
General (020.01) Variance procedures 29 28 97
Harvest and stream  Tails, slash, and landings 1,170 1,159 99
protection (030)

Road construction Plans and stability 325 325 100
(040.021 03)

Road maintenance Active, inactive, abandoned, and 372 361 97
(040.041 05) winter operations

Chemicals (060) Chemicals and petroleum 50 47 94

products

2.3.3 Compliance By Individual Rule

General Rules (IDAPA 20.02.01.020.01)

The audit teanassessedompliance witHour variance rulesind observed oriastanceof
norncompliancgTable4). This instanceof nonommplianceinvolvedusng an existing roadvithin
the SPZAwithout a variance

Table 4. Summary of compliance with general rules.

IDAPA 20.02.01

Rule Description Instances Complied Percent
020.01.a.i Variance request 8 7 88
020.01.a.ii Request response 7 7 100
020.01.a.iii Afford equal or better protection 7 7 100
020.01.b Comply with other rules 7 7 100

Timber Harvesting and Stream Protection Rules (IDAPA 20.02.01.030)

We assessetbmpliance witl31 harvest and stream protectinulesand observed lihstances
of nonmmplianceinvolving sevenof theserules (Table5). Fourof thesenonmmpliance
instances involvethe SPZ equipmergxclusion rule (030.07.cyVe observed one instancé
nonmmpliance \ith rules pertaining to keepirlgndings and trails outside the SEB0.04a),
processindreesoutside the SPZ (030.06.&gepinglanding and trail waste outside the SPZ
(030.06.c), no skidding in streams (030.07amd no mechanical slash piling inSP
(030.07.1.ii)). We observed two instances of noncompliance with the trail stabilization rule

6
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(030.05.a)None of the timber sales audited in 2012 bordered a lake. Therefore, rule 030.07.a did
not apply.

Table 5. Summary of compliance with harvest and stream protection rules.

IDAPA 20.02.01

Rule Description Instances Complied Percent
030.03.a Soil disturbance 39 39 100
030.03.b Skid traiBdd% grade O 39 39 100
030.03.c Skid trail number and size 40 40 100
030.03.d Downhill yarding 24 24 100
030.04.a Landings, trails outside SPZ 42 41 98
030.04.b Landing size 42 42 100
030.04.c Stumps, slash in fill 42 42 100
030.05.a Trail stability 41 39 95
030.05.b Landing drainage 42 42 100
030.06.a Tree processing in SPZ 41 40 98
030.06.b Slash in Class Il streams 39 39 100
030.06.c Landing, trail waste outside SPZ 42 41 98
030.07.a Lake SPZ plan 0 0 NA
030.07.b Skidding in streams 41 40 98
030.07.c SPZ equipment exclusion 41 37 90
030.07.d SPZ cable yarding 24 24 100
030.07.e.i Hardwoods, shrubs, etc. retention 41 41 100
030.07.e.ii Leave 75% Class | existing shade 41 41 100
030.07.e.iii SPZ shade and filtering 41 41 100
030.07.e.iv LOD maintenance 41 41 100
030.07.e.v Non-LOD removal 40 40 100
030.07.e.vi SPZ tree-retention table 41 41 100
030.07.e.vii Snag accounting 41 41 100
030.07.e.viii Tree retention, shade variance 24 24 100
030.07.f SPZ burning 38 38 100
030.07.f.i Hand p i5feet somOQHWM 40 40 100
030.07..ii Mechanical piling in SPZ 41 40 98
030.08.a Scenic values 42 42 100
030.08.b Critical habitat 43 43 100
030.08.c Wet-area avoidance 43 43 100
030.08.d Wildlife escape cover 34 34 100

Notes: streamside protection zone (SPZ); large organic debris (LOD), ordinary high-water mark (OHW M)
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Road Specifications and Plans and Road Construction Rules (IDAPA
20.02.01.040.02 and 040.03)

We assessetbmpliance withl9 road planning and construction rul@sble6) andobserved no
instances ohonmmpliance

Table 6. Summary of compliance with road planning and construction rules.

IDAPA 20.02.01

Rule Description Instances  Complied Percent
040.02.a SPZ avoidance planning 21 21 100
040.02.b Minimal road-size planning 22 22 100
040.02.c Road drainage planning 22 22 100
040.02.d Culvert and ditch planning 21 21 100
040.02.e.i Fish passage planning 6 6 100
040.02.e.ii 50-year peak flow design 14 14 100
040.02.e.iii Relief culverts O 1 idch planning 15 15 100
040.02.9 Stream-crossing planning 14 14 100
040.02.h SPZ road reconstruction planning 18 18 100
040.03.a Plan compliance 20 20 100
040.03.b Drainage/water quality maintenance 21 21 100
040.03.c Exposed material stability 21 21 100
040.03.d Road-fill compaction 21 21 100
040.03.e Outslope drainage retention 21 21 100
040.03.f Quarry drainage 3 3 100
040.03.g Embankment erosion 19 19 100
040.03.h Wet-period work 21 21 100
040.03.i Cutslope stability 21 21 100
040.03, Construction on slopes > 60% 4 4 100

Note: streamside protection zone (SPZ)

Road Maintenance and Winter Operation Rules (IDAPA 20.02.01.040.04 and
040.05)

We assessezbmpliance witHl9road maintenance and winter operation raledobserved 11
instances ohonmmplianceinvolving six of theserules(Table7). We observed three instances
of noncompliance with rules pertaining to debris emntty streams (040.04.a) and sediment
source stability (040.08) andtwo instances of noncompliance with actread surface drainage
(040.04.c.ii) We observed one instance of noncompliance with rules pertaining toractd/e
surface maintenance (040.04ii), activeroad surface materials (040.04.cand winterroad
maintenance (040.05.b).
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Table 7. Summary of compliance with road maintenance and winter operation rules.

IDAPA 20.02.01

Rule Description Instances  Complied Percent
040.04.a Debris entry to streams 40 37 93
040.04.b Sediment source stability 40 37 93
040.04.c.i Active roadd culverts and ditches 40 40 100
040.04.c.ii Active roadd surface drainage 40 38 95
040.04.c.iii Active roadd surface maintenance 40 39 98
040.04.c.iv Active roadd wet-period hauling 39 39 100
040.04.c.v Active roadd surface materials 39 38 97
040.04.e.i Inactive roadd drainage 6 6 100
040.04.1.i Long-term inactive roadd drainage 4 4 100
040.04.1.ii Long-term inactive roadd blockage 4 4 100
040.04 f.iii Long-term inactive roadd fill stability 4 4 100
040.04.9.i Abandoned roadd drainage structures 5 5 100
040.04.g.ii Abandoned roadd compaction 4 4 100
040.04.g.iii Abandoned roadd fill slopes 4 4 100
040.04.g.iv Abandoned roadd sidehill fills 4 4 100
040.04.g.v Abandoned roadd ditches 4 4 100
040.04.9g.vi Abandoned roadd bare areas 4 4 100
040.05.a Winter roadd drainage 25 25 100
040.05.b Winter roadd maintenance 26 25 96

Chemical and Petroleum Product Rules (IDAPA 20.02.01.060.02, 060.05, and

060.11)

We assessetbmpliance with ninehemical and petroleum product rul@siple8). We obseved
threeinstances ohonmmpliancenvolving failure to remove petroleum or nonbiodegradable

waste 060.02.¢, oil, and grease containers.

Table 8. Summary of compliance with chemical and petroleum product rules.

IDAPA 20.02.01

Rule Description Instances Complied Percent
060.02 Petroleum storage 1 1 100
060.02.a Petroleum transfer 1 1 100
060.02.b Petroleum equipment maintenance 1 1 100
060.02.c Petroleum waste products 50 a7 94
060.05.a.i Chemical-mixing water gap 1 1 100
060.05.b.i Chemical-mixing location 1 1 100
060.05.b.ii Chemical mixing on landings 1 1 100
060.05.b.iii Chemical rinse and wash water 1 1 100
060.11 Chemical container disposal 1 1 100
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2.3.4 Compliance Results Summary

The 2012Audit data indicate that overall compliance rates remain high (99%) in the state and
federal ownership categories and have increased in the pndaigtrial (99%) and private
nonindustrial categories (96% the 43 operations visitedhe intent 6 the ldaho FPA Rules

was surpassed 17, met in 25and not met in ondue to lack of road maintenance. Factors
contributing to sales exceeding the intent ofitteho Forest Practicésct arethe Sustainable
Forestry Initiative and Forest Stewardship Coucettification programs and the 3@@ot

buffers on federal lands. Shade and letge requirements were observed to be met on all of the
timber sales we visited.

2.4 Compliance Results Discussion

The erosiorcontrol practices we observed were effective wingplemented and maintained.

We observed sediment delivery to streams in two timber sales. In both instances, the delivery
was from roads and occurred at or near stream cros€ingsall however, road surfacingth

gravel or crushed rocklrainage featuresuch as rolling dips and water baaed SPZ road
abandonmentere observed to beffective erosiorcontrol practicesparticularly in areas with
granitic soils Slash mats were observed to be effedtiveontrolling erosion on trails.

Recreation activies €.g.,0ff-road vehicleandcamp sites) and grazing were observed to
compromise erosicrontrol featurs in approximatelpnehalf of the timber sales we visited.

Stream classification under thdaho FPA Rulesind stream status under fhkean WateAct
weretopics discussed on a number of occasions duringutiolt. The primary issuevolved the
availability and disseminatioof this information to landowners or operators at the time a forest
practices notification is submitte@ihe IDL Supervisory Areataff should havenhanced
capabilityto notify landowners and operators that streams within their operation are Class | or Il
and whether or nahey have a total maximum daily load for a particular pollutant.

2.4.1 Rule Interpretation Question

Does reuse of an existing SPZ road to move equipment require a vafRue&30.07.c states

fioperation of groundbased equipment shall not be allowed indtteam protection zorexcept

for approaches RueOMOZhetatesinpdrté s susgBgOEXi sting
stream protection zonégr hauling fully-suspended logs only, where no reconstruction will

occur, does not require a variance. o0 Clarific
instances where an existing SPZ reas used to move equipment on a trailer and no variance

was obtained.

2.5 Compliance Recommendations

The audit teammecommends thillowing based on observations made during the-rule
compliance portion of the 20E2dit:

1. Enhance the capability of IDBupervisry Areastaff to inform landowners and
operators of thetreamclassification and total maximum daily load status of streams
within or bordering their proposed forest practice at the time the notification is
submitted. Thiglassification and stream statnotificationwill require collaboration
between IDL and DEQ.
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2. Address whether a variance is needed in instances where an existing SPZ road is used
to haul equipment.

3. Pursue solutions to recreatioand grazingnduced damages to erosioantrol
features.

4. Continue work to revise thexistingshade rule.

3 Effective Shade-Tree Density Assessment

3.1 Shade Assessment Scope

During the February 2012 meeting of the Idaho Foresttlees Act Advisory Committed was
proposed that measurements of effective shadadjadent tree density be made to support
shade rule revision effts. This proposal was endorsadd these measurements were made as
part of the 2012 udit. These data were gathered by #adit stream team while the compliance
team inspected the saleearWWe view this work as a pilot study for assegshefuturerevised
shade rule.

3.2 Shade Assessment Methods

3.2.1 Data Collection

The 2012 audit teamsed the same methods for data gathering that were used in the 2008 audit
to allow potentialcombinations of tb data setdVe gathered mid¢hannel effective shade and
riparian tree data within the SPZ on Class | streams. Once inside a timber sale cuttimg unit,
located the Class | stream and cuttingt boundary. From the cuttiagnit boundary, roughly
25feetwere paced off tgystematicallyestablish the initia¢ffective shade measurement point
and transedbcation(labeledtransect A)Left and right banks were designafading upsteam
After identifying theordinary highwater markon each streambaniankfull channelwidth was
measured perpendicular to ttieection of stream flow anckcordedBased on theankfull

width, effective shade was measured at the channel midpoint uSiolguiaPathfinderrhe Solar
Pathfinder was placed as close as fimbsgD the ordinary higlvatermarkheight, leveledand
aligned facing magnetic sou¢Bolar PathfindeR008).Once situated, the reflection on the Solar
Pathfindedome was cleared of equipment and persomndlgital photograph of the reflective
dome vas then taken and the date, latitualed longitude coordinates were recordeer.cent
effective shadéor April through Septembewras estimated using Solar Pathfinder Assistant
Softwareversion 5.0.1@Solar PathfindeR011) Photographs of thefteand ight bank were
takento documentheriparian vegetatiomat the transect locatioAn azimuth reading
perpendicular to the flow of the stream was obtained and recorded to deterndimedtien of
thelinear transect. At the ordinary higtater mark on ezh bank a measuringape was run
75feet along the azimuth reading, marking off three zones of 25 feet (zon251.z0ne 2: 26
50; zone 3: 5075 feet) Each of the three zones measbe 25 feet, 25 feet along the tgad
12.5 feet on eithesidefor a total fixedarea plobf 75 feet longk 25 feet wideln the first two
sales auditedye only established a transecttbe side of the stream whe cutting units were
located as was done in 2008. However, questions posadliifeam members and sdrvers
demonstrated the need to establish transects on both streamegatetess of whether timber
harvesting had occurred or néll trees (caifersand hardwoods) with a DBB4 incheswithin
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the three zones were measdito the nearest tenth of amch DBH, identified tospeciesand
classified byhealth(e.g.,live, deador stump) Trees with a centenass at 12.5 feet from the
tape were included as were freshly cut stumps. Fronmitned mid-channel point, we measured
125 feet following strearto establish the next transgahd the process was repeated until 5
transects had been completed (5 of stream was covered).

3.2.2 Data Assessment

Our objective in this assessment was to identify associations batweehannel effective

shade and tregensitywithin the SPZWe quantified tree density as trees per acre, relative tree

density (Curtis 2010)rnd relative stocking (Teply 2012). We presumed a timber sale

approximates a mixedge stand of treeRelative tree densityer acreexpressed asBRym IS

calculated using the equation: RR= 0.00545415 1 (d;**)/area, where;ds the DBH of an
individual tree, summed f or -arkdplodt ancteesaredls 4 i nc
total area sampled in acr@Surtis 2010) Relative stoking (Teply 2012)is the percent of

theoretical maximum tree density expressed ag,/Rurtis 2010) Effective shade antiee

datafrom 37timber saleswudited in 2012vere combined with threzales audited in 20080

achieve equal sample sizege onlyincludeddata from live trees otimber sales whereoth

streambanks were assessed with five trangEare3). Data gathered from the five transects

were averaged toroduce a sale meaWe then calculated Pearson correlation coefficients

between effective shade and three-tileasity metricso identify statistically significant (alpha <

0.05) associations andqutuced scatterplots of these datée compared\pril-September

effective shade, Rlg, live trees per acreelative stockingguadratic man diamete(Curtis and

Marshall 2000)andbankfull channelwidth. Quadratic mean diameter is calculated using the

equation: quadratic mean diametei(xd;?)/n, where dis the DBH of an individual tree,

summed for all trees Oarehplotmandnasghe EbBnHof mdividuali n t h
trees (Curtis and Marshall 200@Quadratic mean diameter and bdok channel width were

included as potential covariates.
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2-bank/5-transect sales

O 2008
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100

[ IMiles

Figure 3. Locations of 2008 and 2012 timber sale data collection events used in assessing
effective shade and SPZ tree associations.
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3.3 Shade Assessment Results

The audit teanobserved statistically significgrgositiveassociationa between effective shade
andRDgym (Figure4), relative stockindFigure5), andlive trees per acré~igure6).
Nonsignificantassociations were observed between effective shade and quadratic mean diameter
(correlation = 0.262y-value= 0.103) and average bafildl width (correlation =0.277,p-value

= 0.084).0f these comparisons, the strongest correlation was between effective shade and
RDsum

100 4
0 - 2
° id ® o® °o*
80 - . e o @
& @ .. ’ @
& 701 S = o9
% 60 - e @ &
g o
o oo .
9 @
'..3 40 o
(7]
= 30
i °® »
20 -
10 4
0 - Correlation = 0.624, p-value < 0.001
0 10 20 30 40 50 60 70
RDsum (per acre)

Figure 4. Scatterplot of Aprili September percent effective shade versus RDg,, (Curtis 2010).
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Figure 5. Scatterplot of Aprili September percent effective shade versus relative stocking (Teply

2012).
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Figure 6. Scatterplot of Aprili September percent effective shade versus live trees per acre.

3.4 Shade Assessment Discussion

3.4.1 Data Limitations

A number of limitationgnustbe recognized to appropriately interpret these data. All of these
sampling events are associated with timber harvest. Therefore few, if any, natural background
conditions are represented in these data. We havesharpest datd hese data represent only

four of the five Idaho forest types described by Teply (2012). The forest types (number of sales)
represented are the nagthldaho grand firwestern redcedar (23), central Idaho grarid fir

western redcedar (4), gbern Idaho grand finvestern redcedar (8) and Dougfag5). The

western hemlodksubalpine fir forest type is not represented in these Gih&se data are
predominantly from the relatively wet noettmldaho grand firwestern redcedar forest type and

do not adequately represent the drier southern Idaho forests.

3.4.2 Confounding Factors

Whil e compiling these data, we néinchesBBH a numb
were located within the fixedrea plot, but effective shade was measured. This shade was

provided by such features as trees outsid@%e 75 footplot, smaller< 4 inches DBH}rees,

shrubs, grass, streambanéshillsides.Two timber slleshave particularly high effective shade

and low tree densityOn oneof these, shade was from shrubs on three transextsocky cliffs
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provided shade on a fourth. On the other,Istreesor brushprovided the shade and each
transect was influenced by a ro&tigure?).

3.5 Shade Assessment Recommendations

The audit teamnecommends thillowing for assedag the effectiveness of the future shade rule
once it is implemented:

1 Design a study to address the question: what reductions of effective shade are observed
when SPZ tree stands are thinned to rule limits?

1 Design the study to associate cause and effect. Rephisavill be needed for each
harvest prescription in each forest type.

1 Select study sites that have a 466t no-cut buffer as the initial conditioftontrol plot)
similar to e modeling used inufe development

1 Ensure the fixeeharea plots are largeneugh to include the trees providing gteeam
shade.

f Consider measuring all trees O 3 inches DB
between effective shade and tree density.

Figure 7. Photo of right streambank, transect A from the Payette 35578D timber sale audited in
2012.
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